INTRODUCTION
Central venous catheterization is now a common clinical procedure. Many technical failures, such as a failed venepuncture or the catheter passing out through the vein wall, may be obvious; but some catheters are easily inserted and yet are incorrectly positioned in that the tip of the catheter is outside the central venous system. The commonest malposition is that of the catheter tip in the internal jugular vein. Deiter and McIntyre (1971) suggested that turning the patient's head towards the side of insertion might alter the angle between the subclavian and internal jugular vein and so reduce the incidence of this malposition. If this manoeuvre is effective it could be a useful contribution to patient management, so we decided to include this manoeuvre in our ongoing study.
Malpositions are not always clinically detectable and sometimes are diagnosed only after radiographic examination of the site of the catheter tip. In some circumstances, this procedure cannot be performed immediately and we have developed a test to diagnose clinically, instances of internal jugular vein catheterization.
We report here our experience with central venous catheterization via an arm vein, our experience with positioning the head and with a test for malpositions in the internal jugular vein.
METHODS
All anaesthetists in the department were asked to record the details of any patient who had a central venous catheter inserted via an arm vein. They were asked to record also the type of catheter and the side and site of insertion. This was done in the way reported previously (Woods, Lumley, Russell and Jack 1974) . In addition, in the latter part of this study, they were also asked to note the angle of the arm relative to the trunk and to position the head either straight forward if the day had an even date in the month or to turn the head 90° to the side of insertion if the date was odd. We also asked them to compress each side of the neck in turn and to record the effect on the central venous pressure reading. The position of the catheter tip was ascertained radiographically as soon as possible after insertion. Then the factors which might have influenced the position of the catheter tip were examined.
RESULTS
A total of 111 catheterizations were performed; 53 have already been reported in detail (Wood et al. 1974) . There was a 25 per cent incidence of malposition, half of them I being in the internal jugular vein. The catheter tip was considered to be in an acceptable position if it was found to be in the right atrium, superior vena cava, or right or left brachiocephalic vein. The common unacceptable positions were in the internal jugular, the subclavian or the axillary vein. The following factors might have influenced the position of the catheter tip:
(a) Side of Insertion
Eighty catheters were inserted from the left arm and thirty-onc from the right ( Table 1) . The proportion of malpositions is the same from either side. The only discernable difference between the two sides is that, as might be expected on anatomical grounds, more of the insertions from the left were in the brachiocephalic vein.
(b) Arm vein
Eighty-two catheters were inserted through a basilic vein and twenty-three through a cephalic vein; in six cases the site of insertion was not recorded. The incidence of malposition did not seem to be influenced by the choice of vein (Table 2) .
(c) Angle of arm
Approximately equal numbers occurred in the three segments from 0° to 90°. These figures are from the latter part of the trial when a more complete record was kept. The success rate is higher when the arm is virtually by the side of the body, however, these numbers are too small to be statistically significant (Table 3 ).
(d) Sex of patient
The sex of the patient seemed to have no influence on the final position of the catheter (Table 4) , although there was a slightly higher The Final 
(e) Age of patient
The age of patients varied from 15 months to 73 years. Table 5 shows a greater incidence of malpositions in the younger age groups. However, the difference does not reach the level of statistical significance.
( f ) Type of catheter
Three types of catheter were used in the latter part of this series. The choice was dictated mainly by difficulty in obtaining supplies; a circumstance which forced the anaesthetist to use what was available. The Drumcartridge was used on 37 occasions, the Intracath on 23, and the Intramedicut on five ( Table 6 ). The percentage of malpositions which occurred with the Drumcartridge was less than the other two but this did not reach a level of statistical significance. Forty-six catheterizations were examined. Twenty-eight patients had their head straight and eighteen patients had their head turned to the side of insertion. In four patients whose head was turned, the catheter passed into the internal jugular vein. In three patients whose head was straight, the catheter passed into the internal jugular vein (Table 7) .
NECK COMPRESSION
This was tried in thirty-three patients and proved a reliable guide in thirty cases (Table 8) . Usually when the catheter was in the neck, there was a rise of 10 cm H 2 0 pressure or more in the central venous pressure reading, when compression was applied. This pressure rise was usually sustained, and occurred only when the vein containing the catheter was compressed.
DISCUSSION
The 25 per cent incidence of malposition is comparable with our previous estimate of 21 per cent (Woods et al. 1974) . The high incidence of internal jugular vein catheterizations suggests that any manoeuvre which reduces this malposition or recognizes it, would be useful.
Unfortunately, positioning the patient's head as suggested by Deitel and McIntyre (1971) , does not seem to be effective in reducing this complication. This is not surprising as the subclavian/internal jugular venous junction is just within the thoracic inlet and therefore this crucial area is virtually fixed and little affected by cervical torsion. The position of the catheter tip does not appear to be affected by the side of insertion, the arm vein used, or the sex of the patient. Possibly the angle of the arm, the age of the patient and the type of catheter may influence the final position of the catheter tip. The Neck compression was a quick and simple method of detecting the malpositioned catheter tip in the internal jugular vein. The one false negative response occurred when the catheter tip was in the right internal jugular vein about 2 cm, and was probably only just above the thoracic inlet. This patient was a large adult and compression on the middle of his neck would have been well clear of the catheter. Two false positive results occurred; one in a small child of 15 months where the catheter was in the axillary vein. Presumably, compression on the small neck also compressed the subclavian vein at the thoracic inlet. The other false result was in an adult male where the catheter tip was well central in the left brachiocephalic vein near the superior vena cava. 'Ve have no explanation for the positive compression test in this man; however, it was different from the positive response with the catheter tip in the internal jugular vein in that the pressure rose about 5 cm H 2 0 on compression of either the right or the left side of the neck. ACKKOWLEDGEMENTS 'Ve wish to thank our colleagues in the Department of Anaesthetics for their cooperation during this study. We are grateful to l\Tiss Sheila Dickinson, Department of Diagnostic Radiology for help with X-rays, 1\1r. C. Burnett for help in the operating theatre and 1\1rs. J. T. Russell for typing the manuscript.
